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P h o to n s, unlike ionizing p articles, can n o t be observed directly w ith counters. Owing to th is difficulty v ery few investigations dealing w ith th e p h o to n com ponent of cosmic ra d ia tio n h av e been carried o u t. I n th e p resen t p aper a sim ple m ethod is described w hich is suitab le for th e o bservations of cosm ic-ray photons. T he tran sitio n effect o f p h o to n -in itiated show ers in lead, h as been m easured. T he result is in agree m en t w ith th e p redictions of th e cascade th e o ry o f B h ab h a an d H eitler as extended by Arley. T he ab so rp tio n coefficients of cosm ic-ray p hotons have been m easured in lead iron a n d alum inium a n d th e y agree w ith th e theoretical values as given b y B ethe an d H eitler. T he low er lim it for th e to ta l flux of cosm ic-ray photons, above 107 eV, has been found to be 10 % of th e ionizing com ponent o f th e cosm ic-ray beam .
The com bustion of arom atic and alicyclic hydrocarbons. III. Ignition and cool-flam e characteristics. B y J. H . B u r g o y n e , D. M. N e w i t t and T . L. T a n g . ( Communicated by A . C.Egerton, Sec.R.S.-Received ber 1939 .)
The general ignition ch aracteristics of eleven arom atic a n d alicyclic hydrocarbons have been investigated, a n d previous conclusions regarding th eir relative reactivity to oxygen are confirm ed.
Abstracts [SI]
W hile benzene, toluene, and ethylbenzene show sm ooth ignition curves w ithin th e lim its of pressure available, th e o th er hydrocarbons exam ined exhibit low -tem pera tu re ignition system s and, except in th e case of -xylene, cool flames are propagated.
Cyclohexane behaves as a typical paraffin, b u t tetrahydrobenzene, while resem bling th e olefines in m ost respects, has cool-flame lim its characteristic of th e arom atic series.
Chemical analyses of th e u ltim ate p roducts of slow com bustion an d cool-flame reactions show th a t th e tw o ty p es of com bustion yield sim ilar results a t th e sam e tem p eratu re. The low -tem perature system s of th e arom atic hydrocarbons are sim ilar to those of th e paraffins an d w h a t differences occur ap pear to be conditioned m erely by th e relative stab ility of analogous in term ediate products.
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The com bustion of arom atic and alicyclic hydrocarbons. IV. The kinetics of th e com bustion of benzene an d th e four sim plest m ono-alkyl derivatives have been studied in th e tem p eratu re range betw een 250 and 400° C, and th e results com pared w ith those previously obtained relating to th e region above 400° C.
I t is concluded th a t, excepting in th e case of benzene itself, th e oxidation of these fuels consists of two co-existent chain reactions, as is th o u g h t to be th e case w ith th e aliphatic hydrocarbons also. Of these processes, one is p redom inant below 300° C an d th e other above 400° C, w hilst in th e intervening range of tem p eratu re th e two m echanism s proceed on term s of ap proxim ate equality. The low -tem perature reac tio n on intensification gives rise to cool flames, while from th e h igh -tem p eratu re m echanism a chain-therm al ignition results. The kinetic characteristics of th e two processes are dem onstrated an d com pared. j I n th e in term ediate tem p eratu re zone (300-400° C), th e prom inence of the process of cool-flame initiatio n is th o u g h t to be th e p artial cause of th e observed increase in th e '1 order of reaction " , and it is suggested th a t th e negative tem p eratu re coefficient is due to th e m u tu al interaction of th e co-existent chain reactions.
The equilibrium and lattice-spacing relations in the system m agnesiumcadm ium . B y W . H u m e -R o t h e r y , F .R .S . a n d G . V . R a y n o r . {Received 23 November 1939.)
The equilibrium diagram of th e system m agnesim n-cadm ium has been investigated b y th erm al, microscopic, an d X -ra y m ethods. The liquidus and solidus curves pass sm oothly from th e m elting p o in t of m agnesium to th a t of cadm ium , w ith no indication of a d iscontinuity characteristic of a peritectic reaction. Microscopic m ethods showr no indication of a tw o-phase region above th e tem peratures of th e superlattice transform ations. The supposed com pound MgCd2 of H um e-R othery and Rowell is n o t a tru e c o n stitu e n t o f th e system m agnesium -cadm ium , b u t is an oxide-nitride com plex form ed w hen th e alloys are exposed to th e atm osphere. I t is form ed m ost readily w hen th e com position o f th e alloy corresponds w ith th e form ula MgCd2; a som ew hat sim ilar effect h as been n o ted in th e system nickel-chrom ium . The tw ophase region claim ed b y G rube an d Schiedt is n o t confirmed.
T he lattice spacings o f a com plete series of alloys a t 310° C have been m easured w ith a hig h -tem p eratu re X -ra y cam era. T he first additions of cadm ium to m agnesium cause a co n tractio n o f th e a p a ra m e te r o f th e u n it cell, b u t have little effect on the axial ratio , so th a t th e c p a ra m e te r co n tracts in alm ost th e sam e proportion. W ith fu rth e r additio n s o f cadm ium , th e axial ratio increases slightly. T he addition o f m agnesium to cadm ium causes a n expansion of th e a p aram eter, b u t, a t th e sam e tim e, th e ax ial ra tio decreases so m ark ed ly th a t th e c p aram eter dim inishes, so th a t each m eta l decreases th e c p a ra m e te r of th e other. A stage is th e n reached a t w hich th e solid solutions derived from m agnesium an d cadm ium acquire identical lattice spacings, w hich p ersist u nchanged over a narrow range of com position. These effects are discussed, an d are show n to be in agreem ent w ith th e B rillouin Zone theory developed b y Jo n es. T he m easurem ent of tid a l c u rren ts presen ts m an y difficulties, an d m any ty p es of ap p a ra tu s h av e been designed w ith special objects in view. These types are reviewed a n d th e ad v an tag es o f in stru m en ts o f u niversal ty p e, capable of recording tid al cu rren ts m om ent b y m om ent, are em phasized. In stru m en ts for recording turbulence need to be v ery sensitive, y e t ro b u st, a n d th e lack o f suitable in strum ents led to th e developm ent o f a n electrically o p erated cu rren t m eter w hich has been constructed w ith th e aid o f g ra n ts from th e G overnm ent G ra n t C om m ittee of th e R oyal Society. T he ap p a ra tu s is described in detail. I t is highly sensitive to w eak currents, has a scale practically linear w ith th e velocity of cu rren t, an d it gives records as frequently as a t interv als of 15 sec. I f required, velocities only can be registered continuously on a v ery open tim e scale. I t h as been used a t sea for m an y weeks, an d has given m uch satisfaction in perform ance. T he th erm al decom position of n itrogen iodide has been studied a t low pressures an d th e reactio n show n to be 2N H 3. N I 3 -> 2N H 3 + N 2 + 3 I2. The activ atio n energy from th e te m p e ra tu re coefficient a n d from calculations m ade w ith th e aid of th e Polanyi-W igner eq u atio n is 18-19 kcal. T he reaction is retard ed b y am m onia and w ater, an d also b y a n increase in pressure over th e solid.
The therm al decom position
T he m echanism o f th e reaction is discussed in th e light of th e above results an d of th e calorim etric results q u o ted in th e following paper. F rom m easurem ents of th e h e a t of reaction of nitrogen iodide w ith excess of aqueous hydriodic acid, it is shown th a t th e h e a t of form ation of nitrogen iodide from th e elem ents is -34 kcal./m ol.
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Abstracts of Papers According to recent conceptions on th e form ation of th e photographic la te n t image, electric an d ionic m ovem ents occur side by side. F or sufficiently short tim es of exposure, th e electronic process should be over before th e less m obile ions m ove appreciably. Thus, for a range of short exposure tim es up to a certain m axim um , the la te n t image should be form ed in essentially th e sam e m anner. E lectronic and ionic processes are th e n com pletely separated, an d reciprocity failure, w hich is explained b y th e sim ultaneous occurrence of these tw o processes, should disappear. This is found to be th e case, an d th e m axim um tim e a t w hich reciprocity failure begins to occur is fou n d to be of th e order of 4 x 10~5 sec. a t room tem p eratu re for four different emulsions, and irrespective of th e density. This m axim um tim e can be calculated from d a ta on ionic conductivity an d agrees reasonably well w ith th e above figure and also w ith th e variatio n of th e m axim um w ith tem perature. This is in agreem ent w ith th e earlier result th a t a t very low tem peratures reciprocity failure was absent over th e whole range of exposure tim es investigated. The effect of u n ilateral castratio n in th e sexually m ature ra b b it on th e production of sperm atozoa has been studied q u an titativ ely by m eans of semen exhaustion tests.
The frequency of collection is shown to have k ep t pane w ith th e ra te of production of sperm atozoa b y th e testis. C ontrary to w h at occurs in th e ovary, there is no h y p er tro p h y of sperm atogenic function or of w eight of testis following u n ilateral castration. There is a highly significant positive relationship betw een th e w eight of th e testicular substance an d th e num bers of sperm atozoa which it produces. The passage of sperm atozoa through th e epididym is m ay be accomplished in 4-7 days.
